EUS-Guided Cholangiodrainage  by Burmester, E
EUS-Guided Cholangiodrainage
E Burmester, Sana Kliniken Lu¨beck GmbH, Lu¨beck, Germany
r 2013 Elsevier GmbH.
Received 27 June 2012; Revision submitted 27 June 2012; Accepted 13 July 2012
Abstract
Endoscopic retrograde cholangiopancreatography (ERCP) with stenting is the ﬁrst-line treatment in patients with malignant
obstructive stenosis of the common bile duct (CBD). But in 5–10%, access to the CBD by ERCP is impossible due to tumor
inﬁltration, especially in cases with previous surgical resection such as gastrectomy or Roux-en-Y anastomosis. Even
percutaneous transhepatic biliary drainage fails in 10% and is uncomfortable for the patient if subsequent internal drainage
is impossible. Here the technique of endoscopic ultrasound-guided cholangiodrainage is demonstrated as an alternative in
these cases. This article is part of an expert video encyclopedia.
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Technique
Endoscopic ultrasound-guided cholangiodrainage (EUS-CD).
Materials
• Endoscope: EG 3870 UTK, Pentax Europe GmbH/Hitachi
Medical Systems combined with EUB 7500 HV ultrasound
machine; Hitachi Medical Systems, Cologne, Germany.
• EUS-needle: ESA Echo Sono Aspiration Needle 19 G; MTW-
Endoskopie, Wesel, Germany.
• Guidewire: Nitinol ‘Black and White’ 0.035 in.; OptiMed
Medizin Instrumente GmbH, Dresden, Germany.
• Cystotome: 8.5 Fr cystotome; Endoﬂex, Voerde, Germany.
• Stent: HANARO Stent (CCC) 50 mm length, 8 mm diam-
eter; MTW-Endoskopie, Wesel, Germany.
• Contrast media: Peritrast 180/31%; Dr. Franz Ko¨hler Che-
mie GmbH, Hamburg, Germany.
Background and Endoscopic Procedure
Endoscopic retrograde cholangiopancreatography (ERCP)
with stenting is the ﬁrst-line treatment in patients with ma-
lignant obstructive stenosis of the common bile duct (CBD).
But in 5–10%, access to the CBD by ERCP is impossible due to
complete obstruction of the duct, tumor inﬁltration of the
papilla and duodenum, and especially in cases with previous
surgical resections such as gastrectomy or Roux-en-Y anasto-
mosis.1,2 Even percutaneous transhepatic biliary drainage
(PTCD) fails in 10% and may be associated with permanent
external drainage if subsequent internal drainage is
impossible.3–6 EUS-CD has been demonstrated as an alter-
native with high technical and clinical success rates, between
75–100% and 78–100%, respectively.7–15 As in other EUS-
guided interventions, considerable experience in therapeutic
ERCP and EUS is necessary, and only linear instruments with a
working channel between 3.7 and 3.8 mm and an Albarran
are strongly recommended. The procedure must be performed
under ﬂuoroscopic control and prophylactic periinterven-
tional antibiotics must be given to prevent cholangiosepsis.
EUS-guided access to the bile duct system depends on the
anatomy. In normal anatomy and Billroth I resection, both the
CBD and the left hepatic duct are reachable; in Billroth II
resection or gastrectomy, only the left hepatic duct is reach-
able. In isolated dilation of the right hepatic duct the EUS-
guided procedure is normally impossible.
A 67-year-old woman presented with severe jaundice
(bilirubin 29,63 mg dl1 – normal – 1,2 mg dl1) due to
tumor inﬁltration of the biliodigestive anastomosis, which
was performed 1 year before after right hemihepatectomy,
cholecystectomy, resection of the hepatic bifurcation, and
consecutive biliodigestive anastomosis in adenocarcinoma of
the proximal bile duct and inﬁltration of the right hepatic duct
(Klatskin type IIIa). Abdominal ultrasound showed a tumor
mass at the level of the anastomosis and a dilation of the left
intrahepatic ducts. The examination by abdominal ultrasound
and/or magnetic resonance cholangiopancreatography before
the the procedure is mandatory to get exact informations
about the anatomy.
In this case a high position of the tip of the instrument at
the level of the cardia was chosen to conﬁrm the dilation of
the left hepatic ducts. To avoid any interposed vessels, color
Doppler is recommended to prevent the risk of hemobilia.
The technique of the puncture is similar to EUS ﬁne needle
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
Video Journal and Encyclopedia of GI Endoscopy 479http://dx.doi.org/10.1016/S2212-0971(13)70212-7 
Video available to view or download at doi:10.1016/S2212- 
0971(13)70212-7 
Open access under CC BY-NC-ND license.
aspiration (FNA). A 19-G EUS-FNA needle was inserted into
the endoscope. Only this diameter needle allows the intro-
duction of a 0.035 in. guidewire. After adaptation of the
sheath at the working channel the tip of the needle should
reach central parts of the bile duct system, close to the hepatic
bifurcation. In this case the initial puncture of a central part of
the left intrahepatic duct under EUS-control failed, demon-
strated in EUS with Doppler by air artifacts in the parenchyma
and in ﬂuoroscopy by injection of the contrast media into the
parenchyma. The second puncture was successful, with the tip
of the needle within the duct and a typical ﬂuoroscopic image
of the intrahepatic ducts during the injection of the contrast
media. The duct system should be ﬁlled completely with
contrast media to show the stenosis and because a reﬁlling is
impossible after retraction of the needle. Now the guidewire
was introduced and the needle removed, seen in EUS and
ﬂuoroscopy. The retraction of the needle is the most risky part
of this procedure. After pulling back the needle, the sheath
should be retracted only a few centimeters to ﬁx the guidewire
by the Albarran. Otherwise there is a risk of dislocation of the
guidewire. The insertion of a stent without dilation of the
ﬁstula in the gastric wall is often impossible; therefore a
cystotome (8.5 Fr) is normally used to open only the strong
muscle layer of the stomach in Endo-Cut mode. Any coagu-
lation of the liver parenchyma should be avoided to reduce
the artifacts in the EUS image. After ﬁstulation of the wall,
passage into the liver and the duct is easy. For stenting short
(4–6 cm) plastic stents (8.5–10 Fr) or covered self-expandable
metal stents (8–10 mm) can be chosen. Metal stents are pre-
ferred to get a good adaptation of the stent to the course of the
bile duct. Uncovered SEMS are not recommended to avoid
biliar peritonitis. The covered self-expanding metal stent is
inserted and the distal end is opened under ﬂuoroscopic
control. In the next step, the endoscope has to be retracted to
fully open the stent in the gastrointestinal lumen. The re-
traction of the endoscope is absolutely necessary to avoid the
opening of the stent within the working channel. Therefore
the opening of the proximal part is performed under endo-
scopic control. As a result, the expanded stent is visible in EUS
and in endoscopy. Now the introducer and the guidewire have
to be removed. In this case a very rare complication happened
with a knot in the distal part of the guidewire. By a strong pull
maneuver the guidewire was ﬁnally retracted. In the next days
after the procedure a good clinical control is obligatory and an
abdominal ultraound should conﬁrm aerobilia the day after.
Normally within several days the jaundice improves.
Key Learning Points/Tips and Tricks
• EUS-CD is technically possible in patients with malignant
obstructive jaundice when ERCP and PTCD fails.
• Therapeutic linear EUS-instruments with Albarran and
Doppler mode have to be used.
• Periinterventional antibiotics should be given to avoid the
risk of cholangiosepsis.
• Dilation of the ﬁstula in case of passage of the stomach
wall is strongly recommended.
• To avoid the risk of biliar peritonitis, only covered SEMS or
plastic stents are allowed.
Complications and Risk Factors
The published complications and risk factors include pain,
bleeding, cholangitis, cholecystitis, bilioma, biliar peritonitis,
hemobilia stent migration, liver abscess, and pneumoper-
itoneum in 12–25%. A higher risk of stent migration is pos-
sible in patients with normal anatomy and access over the
stomach due to the movement of the stomach wall in relation
to the liver.
Alternatives
In cases of incomplete obstruction and normal anatomy or
Billroth I resection, EUS-guided rendezvous technique can be
tried in order to pass the guidewire through the stenosis and
the papilla into the duodenum; this can be successful in pa-
tients resected by double-balloon enteroscopy. The primary
use of PTCD with stenting should always be discussed before
EUS-CD.
Scripted Voiceover
Time (min:sec) Voiceover text
00:00–00:50 A 67-year-old woman presented with
severe jaundice due to tumor
inﬁltration of the biliodigestive
anastomosis which was performed 1
year before, after right
hemihepatectomy, cholecystectomy,
resection of the hepatic bifurcation
and consecutive biliodigestive
anastomosis in adenocarcinoma of
the proximal bile duct and inﬁltration
of the right hepatic duct (Klatskin
type IIIa). Abdominal ultrasound
showed a tumor mass at the level of
the anastomosis and a dilation of the
left intraheptic ducts.
00:50–01:01 Positioned at the level of the cardia
endoscopic ultrasound (EUS)
conﬁrmed the dilation of the left
hepatic ducts.
01:08–01:16 To avoid any interposed vessel color-
Doppler was used to prevent the risk
of hemobilia.
01:18–01:24 Now a 19-G EUS-FNA needle was
inserted into the endoscope.
01:26–01:48 The initial puncture of a central part of
the left intrahepatic duct under EUS-
control failed, demonstrated in EUS
by air artifacts in the parenchyma
and in ﬂuoroscopy by injection of the
contrast media into the parenchyma.
01:54–02:09 The second puncture was successful
with the tip of the needle within the
duct and a typical ﬂuoroscopic
image of the intrahepatic ducts
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during the injection of the contrast
media.
02:19–02:28 Now the guidewire is introduced and
the needle removed, seen in EUS and
ﬂuoroscopy.
02:38–03:19 The insertion of a stent without dilation
of the ﬁstula in the gastric wall is
often impossible, therefore we
normally use a cystotome to open
only the strong muscle layer of the
stomach in Endo-Cut mode. Any
coagulation of the liver parenchyma
should be avoided to reduce the
artifacts in the EUS-image. After
ﬁstulation of the wall the passage
into the liver and the duct is easy.
EUS shows the cystotome within the
left hepatic duct.
03:26–03:37 Now a covered self-expanding metal
stent is inserted and the distal end is
opened under ﬂuoroscopic control.
03:58–04:09 In the next step the endoscope has to
be pulled back to fully open the stent
in the gastrointestinal lumen.
04:25–04:34 As result the expanded stent is visible
in EUS and in endoscopy.
05:00–05:19 Now the introducer and the guidewire
have to be removed. In this case a
very rare complication happened
with a knot in the distal part of the
guidewire. With a strong pull
maneuver the guidewire can ﬁnally
be retracted.
05:25–05:40 Within several days the jaundice
improved and the abdominal
ultrasound control showed typical
aerobilia in the liver and the metal
stent.
Orientation of the longitudinal EUS-image: Cranial on the left side of the image!
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